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Description 

FIELD OF THE INVENTION 

The present invention relates to a satellite connmu- s 
nication system for executing routing procedure to 
transfer data from one computer to another computer 
by a relay system using a satellite or satellites. The 
present invention also relates to a routing method for 
the satellite communication system, and to a storage de- 10 
vice, for a computer, with a program of the routing. 

DESCRIPTION OF THE RELATED ART 

In general, a satellite relay system simultaneously is 
utilizes the same satellite for a plurality of relay connec- 
tions through the use of multiplexing technology such 
as the FDMA (Frequency Division fy/lulliple Access) 
method, the TDMA (Time Division Multiple Access) 
method (synchronous time division multiplexing meth- 20 
od) or the cell based multiplexing (asynchronous time 
division multiplexing) method. 

This satellite relay system will provide the similar 
functions as that each relay connection has an individual 
communication line. Since no physical communication 2S 
line is in fact provided for each relay connection, this 
communication line Is called as a logical channel or a 
virtual channel. 

Such the satellite relay system can provide commu- 
nication between any computer having functions for 30 
transmitting information via satellite and any computer 
having functions for receiving information via satellite. 
To realize the communication with respect to a connec- 
tion determined by the combination of the transmit com- 
puter and the receive computer, it is necessary to use a 3S 
routing method for selecting one of finite number of log- 
ical channels provided by the satellite through the use 
of the multiplexing technology. 

As for a conventional routing method for the satellite 
communication, there is a 'static* routing method which 40 
preliminarily allocates logical channels to the respective 
transmit computers or the respective receive computers 
in a fixed manner. 

Japanese Patent unexamined publication No.9 
( 1 997)-64937 describes this "static" routing method. Ac- 45 
cording to this known method, when the receive com- 
puter requests to the transmit computer to transfer data, 
this receive computer designates an address for a sat* 
ellite communication and thus the transmit computer es- 
tablishes routing via the satellite communication line de- so 
fined by the designated address. In fact, this publication 
does not clearly teach allocation of the logical channels 
In the satellite communication line. However, the ad- 
dress for the satellite communication will be apparently 
used for defining this logical channel because both the ss 
transmit and receive computers can use the same log- 
ical channel depending upon the address designated by 
the receive computer. Furthermore, in order to prevent 



contention between the receive computer in question 
and another possible receive computers with respect to 
the same logical channel, it is necessary to exclusively 
allocate the logical channels to the respective receive 
computers. Therefore, the publication apparently de- 
scribes the "static" routing method. 

However this "static" routing method will limit the 
number of usable connections, namely the number of 
combinations of the transmit and receive computers to 
the finite number of the logical channels which are pre- 
sented by the relay system through the use of the mul- 
tiplexing technology 

Since the number of the transmit and receive com- 
puters tor receiving services in the communication sys- 
tem will Increase, it will be necessary to serially use the 
same logical channel for different connections. A "dy- 
namic" routing method which allocates the logical chan- 
nel dynamically at every communication is sewed to this 
end. 

U.S. Patent No.5,485.464 describes a "dynamic" 
routing method. According to this known method, as 
shown in Fig. 1 , a transmit computer (source user) re- 
quests allocation of a logical channel to a computer (net- 
work control center) in a satellite relay system, who 
manages the logical channels, so that the source user 
Is routed to a receive computer (destination user) with 
the aid of the network control center. 

International publication W095/13G81 describes 
another "dynamic" routing method. According to this 
known method, as shown in Fig. 2. a receive computer 
requests allocation of a logical channel to a connection 
management computer who manages the logical chan- 
nels in a satellite relay system, then the connection man- 
agement computer notifies it to a transmit computer or 
a sen/ice provider, and the transmit computer requests 
to the connection management computer so as to es- 
tablish route from the sen^ice provider to the receive 
computer. 

In a data communication system called as a client- 
server model, in general, a client computer (receive 
computer) always requests data transfer so that a server 
computer (transmit computer) transmits the data to the 
client computer. In the event that the same client com- 
puter continuously receives a plurality of data from the 
server computer, in a client-server model constructed to 
use the satellite relay system, it is desired to maintain 
the usage of the same logical channel without executing 
allocatk)n procedure of logical channels at each transfer 
of data. 

However, if the client-sender model is constructed 
In accordance with the "dynamic" routing method de- 
scribed in U.S. Patent No.5.485,464. the client compu- 
ter (receive computer) controls second or later transfer 
whereas it is the sen/er computer (transmit computer) 
to control alkx:ation of the logical channels executed In 
the network control center. Thus, when the sen/er com- 
puter controls release of the allocation of the logical 
channel, some problems may occur. For example, in this 
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model, if the same client computer requests next trans* 
fer of data to the server computer within a predeter- 
mined time period, the same logical channel wilt be kept 
to use. whereas if there is no request for next transfer 
within the time period, the allocation of the logical chan- 
nel will be released, however, to realize this algorithm, 
it is necessary to introduce a timer mechanism. In addi- 
tion, the logical channel cannot be utilized again for the 
predetermined time period after the client computer fin- 
ishes its usage causing ineffective usage of the logical 
channel. 

The above-mentioned problems can be solved by 
the "dynamic" routing method described in the interna- 
tional publication W095/13681, in which allocation/re- 
lease of the logical channel by the connection manage- 
ment computer is executed In response to requests from 
the client computer. 

However, in the event of "Net-surfing" access In the 
Internet, wherein a client computer continuously re- 
ceives data from a plurality of server computers, for ex- 
ample two sender computers as shown in Fig. 3. this 
known routing method of W095/13681 cannot provide 
that the client computer keeps the same k>gical channel 
to use. This is because since the sen/er computer con- 
trols allocation/release of the logical channel by the con- 
nection management computer in response to the re- 
quest from the client computer, If the sen/er computer 
with logical channel allocation functions changes to an- 
other one, the same logical channel cannot be kept in 
use. Therefore, when the client computer receives data 
from different sen/er computers in for example "Net- 
surfing" access, the routing method of W095/13681 
needs an additional procedure for switching the logical 
channels used causing delay in start of next transfer of 
data and also increase of control traffic. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a satellite communication system, a routing 
method for the satellite communication system, and a 
storage device storing a program of the routing, where- 
by problems due to separated location of transfer control 
function and logical channel allocation f unctk^n in differ- 
ent computers can be solved. 

According to the present Invention, a routing meth- 
od wherein a receive computer or a client computer for 
requesting transfer of information controls routing but a 
transmit computer or a server computer does not con- 
cern routing procedure is provided. 

More partk:ular!y, according to the present inven- 
tion, a satellite communk^ation system includes at least 
one client computer for requesting transfer of data, at 
least one server computer for transferring data in re- 
sponse to the request, a relay system using at least one 
satellite, for providing a plurality of bgical channels for 
communication between the client computer and the 
server computer, and a management computer for man- 



aging the logical channels. The management computer 
selects one of the k3gical channels when the client com- 
puter requests usage of logical channel, executes rout- 
ing procedure in the relay system so as to connect the 
s selected bgical channel with the client computer, and 
clears the routing of the ksgk^al channel from the server 
computer to the client computer when the client compu- 
ter notifies the end of togical channel usage to the man- 
agement computer. 

Also, according to the present invention, a routing 
method for a satellite communication system whrch in- 
cludes a relay system using at least one satellite, for 
providing a plurality of logical channels for communica- 
tion between at least one client computer for requesting 
transfer of data and at least one server computer for 
transferring data In response to the request, and a man- 
agement computer for managing the logical channels is 
provided. The method includes a step of requesting us- 
age of togical channel frorn the client computer to the 
management computer before requesting data transfer, 
a step of selecting one of the ksgical channels by the 
management computer in response to the request for 
logical channel usage, a step of executing, by the man- 
agement computer, routing procedure in the relay sys- 
tem so as to connect the selected logical channel with 
the client computer a step of notifying, from the client 
computer, the end of bgical channel usage to the man- 
agement computer when the data transferf rom the serv- 
er computer is completed, and a step of clearing, by the 
management computer, the routing of the logical chan- 
nel from the sen/er computer to the client conrputer in 
response to the notification of the end of logical channel 
usage. 

Furthermore, according to the present invention, a 
storage device with a program for routing in a satellite 
communication system which includes a relay system 
using at least one satellite, for providing a plurality of 
logical channels for communication between at least 
one client computer tor requesting transfer of data and 
at least one server computer for transferring data in re- 
sponse to the request is provided. The program includes 
a step of selecting one of the logical channels when the 
client computer requests usage of logical channel, a 
step of executing routing procedure in the relay system 
so as to connect the selected logical channel with the 
client computer, and a step of clearing the routing of the 
logical channel from the sen/er computer to the client 
computer when the client computer notifies the end of 
bgical channel usage. 

Since the client computer, or the receive computer 
in the satellite relay system, leads routing for the relay 
system, and the server computer, or the transmit com- 
puter, does not concern the routing, no problem due to 
separation of transfer control f unctbns and logical chan- 
nel allocation functions occurs resulting effective serial 
use of the same logical channel to realize for different 
data transfers. 

It is preferred that the system further includes a bi- 
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directional communication link between the manage- 
ment computer and the client computer, and that the re- 
quest for usage of logical channel from the client com- 
puter and the notification of the end of logical channel 
usage from the client computer are transmitted via the s 
bidirectional communication link. 

It is also preferred that, when the routing procedure 
is executed, the management computer notifies infor- 
mation necessary for using the selected logical channel, 
to the client computer via the bidirectional communica- io 
tion link. 

Preferably, after the routing procedure is executed 
by the management computer in response to the re- 
quest for usage of logical channel and before the notifi- 
cation of the end of logical channel usage from the client ^5 
computer, data are transferred from the sender computer 
to the client computer via the selected logical channel. 
Since the logical channel Is assigned to the client com- 
puter, data to be transferred from the server computer 
to the client computer passes (his selected logical chan- 20 
nel. 

It is also preferred that the relay system has a proxy 
sen/er for mediating the data transfer between the client 
computer and the server computers so that data are 
transferred from the server computers to the client com- 2S 
puter via the relay system. 

Preferably, after the routing procedure is executed 
by the management computer in response to the re- 
quest for usage of logical channel and before the notifi- 
cation of the end of logical channel usage from the client 30 
computer, the client computer serially receives a plural- 
ity of data from the sen/er computers via the selected 
logical channel without requesting usage of bgical 
channel again. 

Further objects and advantages of the present in- 3S 
vention will be apparent from the following description 
of the preferred embodiments of the invention as illus- 
trated In the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 40 

Fig. 1 illustrates the signal flow of the already de- 
scribed conventbnal dynamic routing method; 
Fig. 2 illustrates the signal flow of another already 
described conventional dynamic routing method; 4S 
Fig. 3, constituted by combining Figs. 3A, SB and 
3C, Illustrates the signal flow between the client and 
the sen/ers in accordance with the routing method 
of Fig. 2; 

Fig. 4 schematically illustrates a basic concept of a so 
satellite communicatk>n system according to the 
present invention; 

Fig. 5 shows a block diagram schematically illus- 
trating hardware structure of a nr^anagement com- 
puter shown in Fig. 4; ss 
Fig. 6 illustrates a flow of communication starting 
procedure in the system shown in Fig 4; 
Fig. 7 illustrates a flow of communication ending 



procedure in the system shown in Fig. 4; 
Fig. 8 shows a block diagram schematically illus- 
trating structure of a satellite communication sys- 
tem of a preferred embodiment according to the 
present invention; 

Fig. 9 Illustrates an Initial set procedure in a router 
for satellite communication in the system shown in 

Fig. 8; 

Fig. 10 illustrates a flow of communication starting 
procedure in the system shown in Fig. 8; 
Fig. 11 illustrates a flow of communication ending 
procedure in the system shown in Fig. 8; 
Fig. 12 shows a block diagram schematically illus- 
trating structure of a satellite communication sys- 
tem of another embodiment according to the 
present invention; and 

Fig. 13 illustrates the signal flow between a client 
and servers according to the present Invention. 

DESCRIPTION OF THE PFIEFERRED 
EMBODIMENTS 

In Fig. 4 which schematically illustrates a basic con- 
cept of a satellite communication system according to 
the present invention, reference numeral 40 denotes a 
group of client computers for requesting transfers of da- 
ta, 41 denotes a group of sen/er computers for transfer- 
ring data in response to the requests, and 42 denotes a 
relay system which can be used In communication be- 
tween a server computer 41 y in the group 41 (the sub- 
script y represents a specified server computer) to a cli- 
ent computer 40^ in the group 40 (the subscript x repre- 
sents a specified client computer), respectively. The re- 
lay system 42 particularly provides a group of logical 
channels 43 through the use of multiplexing technology 
via a communication satellite 44 with respect to commu- 
nication from the server computer 41 y to the client com- 
puter 40x. In Fig. 4, also, reference numeral 45 denotes 
a management computer with functions for managing 
the logical channel group 43 in the relay system 42, and 
46 denotes a bidirectional communication link connect- 
ed between the management computer 45 and the client 
computer group 40. 

When transferring data from the client computer 
group 40 to the client computer 40^. a destination ad- 
dress Ax will be designated. If the destination address 
Ay is a group address, the client computer 40^ indicates 
a plurality of computers with the same group address 
when executing the multi-casting access Wentified by 
the group address. 

The communication system illustrated in Fig. 4 has 
the plurality of client computers and the plurality of send- 
er computers. However, according to the present inven- 
tion, the communication system may have only a single 
client computer and a single server computer and can 
provkle the similar operations and advantages. 

Fig. 5 schematically illustrates hardware structure 
of the management computer 45 shown in Fig. 4. 
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As shown in the figure, the management connputer 
45 has a CPU 450, a main memory 451 storing control 
progranns such as routing management programs 451 a. 
a file memory 452. a display device 453. an input device 
454 and an output device 455, which are connected with s 
each other by means of a bus 456. This computer 45 
executes the following control operation in accordance 
with the routing management programs 451a. 

With reference to Fig. 6 which illustrates a flow of 
communication starting procedure in the system shown io 
in Fig. 4. the procedure at start of the communication 
will be first described. 

As shown In the figure, before requesting transfer 
of data to the sender computer 41y, the client computer 
40^ first requests usage (allocation) of a logical channel is 
to the management computer 45 via the bidirectional 
link 46. 

In response to the request, the management com- 
puter 45 selects, based upon the routing management 
programs 451a. a logical channel 43^ (the subscript z 20 
represents a specified logical channel) used for data 
transfer from the sender computer 41y to the client com- 
puter 40^, and then executes the routing procedure with 
respect to the relay system 42 so as to connect the se- 
lected logical channel 43^ with the client computer 40,^. 2S 
Then, the computer 45 notifies information which will be 
necessary for utilizing the selected logical channel 43^ 
to the client computer 40^ via the bidirectional commu- 
nication link 46. Thanks for the above-mentioned pro- 
cedure, the client computer 40^ can receive data from 30 
any one of the server computers 41 . 

Thereafter, the client computer 40^ requests trans- 
fer of data to the sen/er computer 41 y via the relay sys- 
tem 42. Then, the server computer 41y transfers data to 
the client computer 40^ via the logical channel 432- 3S 

Next, with reference to Fig. 7 which illustrates a flow 
of communication ending procedure In the system 
shown in Fig. 4. the procedure at the end of the com- 
munication will be described. 

As shown in the figure, when need for the bgical "to 
channel 43^ is eliminated due to that the data transfer 
from the sen/er computer 41y is ended or the client com- 
puter 40x aborts the data transfer, the client computer 
40x notifies the end of usage of the logical channel 43z 
to the management computer 45 via the bidirectional ^s 
link 46. 

In response to the notification, the management 
computer 45 releases, based upon the routing manage- 
ment programs 451a, the allocation of the logical chan- 
nel 43^ which has been used for data transfer from the so 
server computers 41 to the client computer 40^. Thus, 
the routing through the logical channel 432 '® canceled 
80 as to free this logical channel 482 for usage of another 
connection. 

In the conventional "dynamic" routing method de- ss 
scribed in U.S. Patent No.5,485,464, the server compu- 
ter (transmit computer) controls the routing procedure 
executed by the management computer with respect to 



the relay system. Whereas in the "dynamic" routing 
method according to the present invention, the client 
computer (receive computer) controls the routing pro- 
cedure but the sen/er computer (transmit computer) 
never concern to the routing procedure. In the satellite 
communication system using the satellite relay system, 
since required hardware configurations are quite differ- 
ent between the transmit computer and the receive com- 
puter, the roles of these computers cannot be easily 
changed with each other. Therefore, the feature of the 
present invention is never obvk>us from this known "dy- 
namic" routing method. 

In the other conventional "dynamic" routing method 
described in the international publication W095/13681, 
although the receive computer requests start of the rout- 
ing procedure similar to that in the method of the present 
invention, the transmit computer in fact controls actual 
routing procedure as well as the routing method of U.S. 
Patent No.5,485,464. Thus, the feature of the present 
Invention Is never obvious from the latter known "dy- 
namic" routing method. 

Fig. 8 schematically illustrates structure of a satel- 
lite communication system of a preferred embodiment 
according to the present invention. 

This embodiment presents a satellite communica- 
tion system for Internet access, utilizing a satellite relay 
system which provkies a plurality of logical channels 
through the use of ATM (Asynchronous Transfer Mode) 
multiplexing on digital signals. An encapsulating proc- 
ess for utilizing IP protocol, used In the Internet environ- 
ment, in ATM multiplexing may be realized by the known 
technobgy called as RFC1483. 

In Fig. 8, reference numeral 80 denotes a group of 
client computers for requesting transfers of data, 81 de- 
notes a group of server computers for transferring data 
in response to the requests, and 82 denotes a relay sys- 
tem which can be used in communication between a 
server computer 81 y in the group 81 (the subscript y rep- 
resents a specified sen/er computer) to a client compu- 
ter BOx in the group 80 (the subscript x represents a 
specified client computer), respectively. The relay sys- 
tem 82 particularly provides a group of logical channels 
83 through the use of multiplexing technology via a com- 
municatk>n satellite 84 with respect to communk^ation 
from the server computers 81 to the client computers 
80. In Fig. 8, also, reference numeral 85 denotes a man- 
agement computer with functions for managing the k)g- 
k:al channel group 63 in the relay system 82, 86 denotes 
a bidirectional communication link connected between 
the management computer 65 and the client computer 
group 80, and 87 denotes Internet, respectively. 

Each client computer in the client computer group 
80, for example the computer 80^. is provided with ac- 
cess functions 600 for accessing Internet environment 
via a phone line for a bidirectional communication link 
86 connected with the management computer 85, and 
for requesting data transfer to the sen/er computer 81 . 
The client computer also has a digital signal receiver 
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801 so as to receive digital signals transmitted through 
the relay system 82 using the satellite 84, and an ATM 
cell decoder 802 for extracting ATM cells from the re- 
ceived digital signals. When extracting the ATM cells, 
data of desired communicatbn only can be selected 
from the multiplexed logical channels by designating 
VPI/VCI (Virtual Path Identifier/Virtual Channel Identifi- 
er). 

Each server computer in the server computer group 
81 Is connected with Internet environment via the relay 
system 82, and routing thereof for transferring data to 
the client computer group 80 is established by the sat- 
ellite communication router 820 in the relay system 82. 

The satellite relay system 82 Is mainly constituted 
by the router 820 and a digital signal transmitter 821 
transmitting the signals to the satellite 84. The router 
820 is connected to the transmitter 821 via an OC-3 op- 
tical cable 822 to provide a plurality of logical channels 
by ATM cell multiplexing functions. 

Fig. 9 shows an example of initialization in the router 
820 for providing 100 logical channels with VPI/VCI of 
1/1 to 1/100. Inthe figure, reference numeral 90 denotes 
the start of record for defining the logical channels. 91 
denotes existence of a logical channel with VPI/VCI=1/1 
and with a name of "ATM-VC V, and 92 denotes the end 
of record for defining the logical channels, respectively 

The router for satellite communication 820 connect- 
ed to the management computer 85 manages routing 
information via a AN (Local Area Network) cable 823. 
Namely, when the server computer 81y transmits data 
to client computer 80^, this router 820 retrieves the rout- 
ing infonmation based upon an address of the destina- 
tion client computer 80^ to specify the logical channel 
882 used among the logical channel group 83 provided 
by the relay system 82. Then, the router 820 requests 
transfer of information to the transmitter 821 by desig- 
nating the VPI/VCI of the logical channel 83^. 

The client computer 80^ can receive the digital sig- 
nal of the specific communication by designating this 
VPI/VCI. 

The management computer 85 can in bidirectional 
communicates with the client computer 80^ by means 
of its access functbns in the Internet environment. As 
aforementioned, this management computer 85 is con- 
nected via the LAN cable 823 with the router 820, and 
thus can control the routing information in the router 820 
in accordance with a certain protocol such as Telenet 
protocol. 

With reference to Fig. 10 which illustrates a flow of 
communication starting procedure in the system shown 
in Fig. 8, the procedure at start of the communication 
between the client computer 80^ and the server compu- 
ter group 61 will be first described. 

As shown in the figure, the client computer 80^ first 
requests usage (allocatton) of a logical channel to the 
management computer 85. which manages the togicat 
channel group 83, via the Internet environment (bidirec- 
tional link 86). 



In response to the request, the management com- 
puter 85 selects, annong the logical channels in the 
group 83 under "not used" status. a.|ogical channel 83^ 
used for data transfer to the client computer 80^. and 
s changes the status of the selected logical channel 832 
to 'used' status. 

Also the management computer 85 sets the routing 
information to the client computer 80^, which corre- 
sponds to the address A^ of the client computer 80^, into 
10 the router 820. Then, the computer 85 notifies the VPI/ 
VCI value with respect to the selected logical channel 
882 to the client computer 80^ via the Internet 87 (bidi- 
rectional communication link 86). The client computer 
80x will use the VPI/VCI value notified by the manage- 
'5 ment computer 85 during decoding process for extract- 
ing the ATM cells from the digital signal therein. 

After that, since the router 820 is set in the each 
sen/er computer 81 y as a routing destination toward the 
client computer group 80 and the logical channel 83^ is 
20 set in the router 820 as the routing information, data from 
the sender computer group 81 to the client computer 80^ 
will be transferred through this logical channel 832. 

With reference to Fig. 11 which illustrates a flow of 
communication ending procedure in the system shown 
2S in Fig. 8, the procedure at the end of the communication 
between the client computer 80^ and the sender compu- 
ter group 81 will be described. 

As shown in the figure, the client computer 80^ no- 
tifies the end of usage of the logical channel 83^ to the 
30 management computer 85 via the Internet environment. 
In response to the notification of the end of usage 
of the logical channel 83^, the management computer 
85 deletes, by using the LAN cable 823. the routing in- 
formation with respect to the address A^ of the client 
55 computer 80,^ in the router 820. Thus, the status of the 
logical channel 83^ changes into "not used" status so as 
to free this logical channel 882 for usage of connection 
with another client computer. 

After that, although the router 820 is still set in the 
"^0 server computer 81 y as the routing destination toward 
the client computer group 80 but there is no routing in- 
formation to the client computer 80^ in the router 820, 
no data will be transferred from the server computer 
group 81 to the client computer 80^. 
45 Fig. 12 schematically illustrates structure of a sat- 
ellite communication system of another embodiment ac- 
cording to the present invention. 

Similar to the embodiment of Fig. 8. this embodi- 
ment presents a satellite communication system in 
50 which the server computer 81 y does not manage the 
routing destination toward the client computer group 60. 

In this embodiment, the relay system 82 has addi- 
tionally a proxy server 824 in comparison with the struc- 
ture of the embodiment shown in Fig. 8. The proxy serv- 
55 er 824 is a computer which behaves as an agent of client 
computer group 80 for transferring data from the server 
computer group 81 to the client computer group 80. By 
using the proxy server 824 when the client computer 80j( 



30 



35 



40 



45 



so 



6 



11 



EP 0 884 860 A2 



12 



inlends to request data transfer to the server computer 
81 the proxy server 824 requests the data transfer to 
the server computer 61 ^ as if to origin the request itself 
and receives data from the server computer 81y. Then, 
the proxy server 824 will transmit the received data to 
the client computer 60^. According to the present inven- 
tion, the router 820 is set in the proxy server 824 as a 
routing destination toward the client computer group 80. 
Thus, if the server computer group 81 transfers data to 
the proxy server 624, the router 820 is automatically se- 
lected as the routing destination. Therefore, It is not nec- 
essary for the server computer group 81 to manage the 
routing destination toward the client computer group 80. 
Another constitution: operations and advantages in this 
embodiment are the same as those in the embodiment 
of Fig. 8. 

As aforementioned, according to the present inven- 
tion, logical channels provided by the satellite relay sys- 
tem can be serially used for different connections be- 
tween client computers and server computers. 

Since allocation of the logical channels is controlled 
in response to data transfer request from the client com- 
puter, when the client computer serially receives data 
from a server computer or server computers, no routing 
control is necessary to do at each connection. In addi- 
tion, it is possible to request from the client computer 
the end of routing procedure when all the data transfers 
are completed. 

As will be apparent from the above description, ac- 
cording to the present invention, the management com- 
puter selects one of the logical channels when the client 
computer requests usage of logical channel, executes 
routing procedure in the relay system so as to connect 
the selected logical channel with the client computer and 
with the server computer, and clears the routing of the 
logical channel from the server computer to the client 
computer when the client computer notifies the end of 
logical channel usage to the nnanagement computer. 

Since the client computer, or the receive computer 
in the satellite relay system, leads routing procedure for 
the relay system; and the server computer, or the trans- 
mit computer, does not concem the routing procedure, 
no problem due to separation of transfer control func- 
tions and logical channel allocation functions occurs re- 
sulting effective serial use of the same logical channel 
to realize for different data transfers. 

Fig. 1 3 illustrates the signal flow in the routing meth- 
od according to the present invention. In which a client 
computer continuously receives data from two server 
computers. As will be more apparent by comparing Fig. 
13 with Fig. 3, according to the present invention, no 
switching of the logical channel is executed for continu- 
ously transmitting data to the client computer from the 
different server computers. Thus, no delay in start of 
next and following transfer data, and also no increasing 
of control traffic due to the switching of the logical chan- 
nel will occur. 

Many widely different embodiments of the present 



invention may be constructed without departing from the 
spirit and scope of the present invention. It should be 
understood that the present invention is not limited to 
the specific embodiments describedlh the specification, 
except as defined in the appended claims. 



Claims 

'0 1. A satellite communication system comprising: 

at least one client computer for requesting 
transfer of data; 

at least one server computer for transferring da- 

is ta in response to the request; 

a relay system using at least one satellite, for 
providing a plurality of logical channels for com- 
munication between said at least one client 
computer and said at least one sender compu- 

20 ler; and 

a management computer for managing said 
logical channels, to select one of said logical 
channels when said at least one client compu- 
ter requests usage of logical channel, to exe- 

2S cute routing procedure in said relay system so 

as to connect the selected logical channel with 
said at least one client computer, and to clear 
the routing of said logical channel from said at 
least one server computer to said at least one 

30 client computer when said at least one client 

computer notifies the end of logical channel us- 
age to the management computer. 

2. The system as claimed in claim 1 , wherein said sys- 
3S tern further comprises a bidirectional communica- 
tion means between said management computer 
and said at least one client computer, and wherein 
said request for usage of bgical channel from said 
at least one client computer and said notification of 

40 the end of logical channel usage from said at least 
one client computer are transmitted via said bidirec- 
tional communication means. 

3. The system as claimed in claim 2, wherein, when 
45 said routing procedure Is executed, said manage- 
ment computer notifies information necessary for 
using the selected logical channel, to said at least 
one client computer via said bidirectional commu- 
nicatbn means. 

so 

4. The system as claimed In claim 1 , wherein, after 
said routing procedure Is executed by said manage- 
ment computer In response to the request for usage 
of logical channel and before said notification of the 

ss end of logical channel usage from said at least one 
client computer, data are transferred from said at 
least one server computer to said at least one client 
computer via said selected bgical channel. 
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5. The system as claimed in claim 1 , wherein said re- 
lay system has a proxy server for mediating the data 
transfer between said at least one client computer 
and said at least one server computer so that data 
are transferred from said at least one sen/er com- s 
puter to said at least one client computer via said 
relay system. 

6. The system as claimed in claim 1 , wherein, after 
said routing procedure is executed by said manage- io 
ment computer in response to the request for usage 

of logical channel and before said notification of the 
end of logical channel usage from said at least one 
client computer, said at least one client computer 
serially receives a plurality of data from said at least i5 
one server computer via said selected logical chan- 
nel without requesting usage of logical channel 
again. 

7. A routing method for a satellite communicationsys- 
tern which includes a relay system using at least 
one satellite, for providing a plurality of logical chan- 
nels for communication between at least one client 
computer for requesting transfer of data and at (east 
one server computer for transferring data in re- ^5 
sponse to the request, and a management compu- 
ter for managing said logical channels, said method 
comprising the steps of: 

requesting usage of logical channel from said 30 
at least one client computer to said manage- 
ment computer before requesting data transfer; 
selecting one of said logical channels by said 
management computer in response to the re- 
quest for logical channel usage; 3S 
executing, by said management computer, 
routing procedure in said relay system so as to 
connect the selected logical channel with said 
at least one client computer; 
notifying^ from said at least one client computer, 40 
the end of logical channel usage to said man- 
agement computer when the data transfer from 
said at least one server computer is completed; 
and 

clearing, by said management computer, the 4S 
routing of said logical channel from said at least 
one sen/er computer to said at least one client 
computer in response to said notirication of the 
end of logical channel usage. 

so 

8. The method as claimed In claim 7, wherein said re- 
quest for usage of logical channel from said at least 
one client computer and said notification of the end 
of logical channel usage from said at least one client 
computer are transmitted via a bidirectional com- ss 
munlcation means between said management 
computer and said at least one client computer 



9. The method as claimed in claim 8. wherein, when 
said routing procedure is executed, said manage- 
ment computer notifies information necessary for 
using the selected logical channel, to said at least 
one client computer via said bidirectional commu- 
nication means. 

10. The method as claimed in claim 7, wherein, after 
said routing procedure is executed by said manage- 
ment computer in response to the request for usage 
of logical channel and before said notification of the 
end of logical channel usage from said at least one 
client computer, data are transferred from said at 
least one server computer to said at least one client 
computer via said selected logical channel. 

11. The method as claimed in claim 7. wherein, after 
said routing procedure is executed by said manage- 
ment computer in response to the request for usage 
of logical channel and before said notification of the 
end of logical channel usage from said at least one 
client computer, said at least one client computer 
serially receives a plurality of data from said at least 
one server connputer via said selected logical chan- 
nel without requesting usage of logical channel 
again. 

12. A storage device with a program for routing in a sat- 
ellite communication system which includes a relay 
system using at least one satellite, for providing a 
plurality of logical channels for communication be- 
tween at least one client computer for requesting 
transfer of data and at least one server computer 
for transferring data in response to the request, said 
program comprising the steps of selecting one of 
said logical channels when said at least one client 
computer requests usage of logical channel, exe- 
cuting routing procedure in said relay system so as 
to connect the selected logical channel with said at 
least one client computer, and clearing the routing 
of said logical channel from said at least one server 
computer to said at least one client computer when 
said at least one client computer notifies the end of 
logical channel usage. 

13. The storage device as claimed in claim 12. wherein 
said request for usage of logical channel from said 
at least one client computer and said notification of 
the end of logical channel usage from said at least 
one client computer are transmitted via a bidirec- 
tional communication means between said man- 
agement computer and said at least one client com- 
puter, 

1 4. The storage device as claimed in claim 1 3, wherein, 
when said routing procedure is executed, said man- 
agement computer notifies information necessary 
for using the selected logical channel, to said at 
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least one client computer via said bidirectional com- 
munication means. 

15. The storage device as claimed in claim 1 2. wherein, 
after said routing procedure is executed by said 5 
management computer in response to the request 

for usage of logical channel and before said notifi- 
cation of the end of logical channel usage from said 
at least one client computer, data are transferred 
from said at least one server computer to said at io 
least one client computer via said selected logical 
channel. 

1 6. The storage device as claimed in claim 1 2. wherein, 
after said routing procedure is executed by said '5 
management computer in response to the request 

lor usage of logical channel and before said notifi- 
cation of the end of logical channel usage from said 
at least one client computer, said at least one client 
computer serially receives a plurality of data from 20 
said at least one server computer via said selected 
logical channel without requesting usage of logical 
channel again. 
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